Flood control with polders is prevalent in East China. Their impact on flood processes is critically important for flood control, but has not been well documented. The Qinhuai River Basin was selected as the study area. A Hydrologic Engineering Center -River Analysis System (HEC-RAS) hydraulic model was developed to simulate and predict storm flood processes and the associated impact of polders. The study shows that the HEC-RAS model is capable of simulating the impact of polders on flood processes in the Qinhuai River Basin. The polders increased the water level outside of the polders. The polders in upstream watersheds have a greater impact on the water level than polders close to basin outlets when individually distributed. The maximum water level at Dongshan section shows an increasing trend for different sized flood with the increasing number of polders in the basin, and a linear increasing trend associated with urbanization. The smaller the flood scale is, the greater the maximum water level changes.
INTRODUCTION
The hydrological effects of urbanization have been receiving increasing attention. The increasing impervious area due to the land use and land cover change caused by urbanization has been found to have a profound impact on urban hydrological process (Liu et Flood control is critical to a city's long-term sustainable development. Flood-related hydrological parameters of an area change during the urbanization process. Flood control policies must adapt to these changes (Stevens ) .
Polders are the areas enclosed by embankments in coordination with advantageous terrain, natural rivers, or artificial rivers (Gao & Mao ) . In flood control practices, flood protection zones, also known as urban polders, are built with existing dikes. Runoff in the polders has no direct contact with the external rivers. Polders are connected with rivers through gates and pumping stations. This study is mainly aimed to simulate flood processes, examine the impact of urban agglomeration polders, and explore the relationship between the flood control and flood level, using the HEC-RAS model.
MATERIALS AND METHODS

Study area and data
The Qinhuai River Basin, with an area of 2631 km 
Model setup
HEC-RAS model in Qinhuai River Basin
The HEC-RAS model is commonly used to simulate one- The direct progressive method is used to calculate the water surface curve section by section. The formula is:
where: 
where:
ρ is the density of water, kg/m 3 ; u is the velocity, m/s; t is time, s; and x is distance, m.
The momentum equation is as:
f is the mass force, kg·m/s 2 ;
p is pressure, kg·m/s 2 ;
v is the kinematic viscosity coefficient of water, m 2 /s. as an example, the maximum water levels of Dongshan section for scenarios a-d are 9.66 m, 9.65 m, 9.60 m and 9.56 m, respectively. The closer the polder is to the outlet, the less impact it has on the water levels. In other words, the closer the polder is to the outlet, the greater the impact to the flows. The drainage volume from the upstream polders adds to the flood volume of the reach outside the polder, which increases the flow at the outlet and causes a corresponding increase in floodwater levels.
Generalization of polders
The simulation results for the maximum water levels at the Dongshan section for the three storm flood events under the four scenarios are shown in Table 3 . It can be seen that more polders have a higher impact on the maximum water level at the Dongshan section. Taking Water is drained to maintain the low water level inside the polder for controlling floods. On the other hand, the drained water and intervening drainage are superimposed, thus causing flood process superposition outside the polder. As a result, the flood volume and peak flow are increased, increasing water levels in the rivers outside polders. 
